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THE ESTABLISHMENT, PURPOSE, SCOPE, 

Ax\D METHODS OF THE STATE 

GEOLOGICAL SURVEY. 



By Geo. H. Ashley. 



THE ESTABLISHMENT OF THE SURVEY. 

The natural resources of any State or nation form the basis of 
its material advancement, and their development and use measure 
its wealth and progress. Tennessee is rich in mineral and other 
resources. Extending from .the oldest rocks in the crest of the Ap- 
palachians to the newest rocks forming the bottoms of the Missis- 
sippi River, there is embraced within its borders a variety and rich- 
ness of soils, of climate, of rock strata, of zones of ores and other 
minerals, hardly excelled by any other State in the Union. This is 
reflected in the fact that to-day she leads every other Southern 
State, except Alabama, in mineral production; that her mineral 
production in 1908 was larger than that of North Carolina, South 
Carolina, Georgia, Mississippi, and Arkansas, all put together ; more 
than twi(*e as large as that of Florida, and nearly twice as large as 
that of Louisiana, but, on the other hand, only a little more than 
half as large as that of Alabama. 

And yet, with a few exceptions, she is making relatively little 
use of many of her resources, as compared with some other States 
no more favored, except by markets, and to a large degree Tennes- 
see is one of the markets of those other States, rather than sup- 
plying her own needs. Thus, with probably as large deposits of 
clay as Ohio, she produces to-day only about one-twentieth as much 
value in clay products, and goes to Ohio and other States to supply 
more or less of her own needs. With probably as large deposits of 
suitable material for the manufacture of cement as Indiana, she 
produces only one-eighteenth as much, and makes a market for 
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'""' "i^Sa*^*!^ survey, and to direct the prepara- 
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Sec. 7. Be it further enacted, That after having served the purposes of the 
Survey, all materials collected shall be distributed by the Director to the edu- 
cational Institutions of the State in such manner as the Commission may deter- 
mine to be of advantage to the educational interests of the State; provided, how- 
ever, that if deemed advisable, the Commission may first use such portion as 
may be necessary to establish a permanent exhibit of the natural resources of 
the State. On the completion or discontinuance of the State Geological Survey, 
the Commission shall cause all records, notes, books, reports, charts, maps, man- 
uscripts, instruments, and other equipment and property of the survey to be 
placed in charge of a suitable custodian to be held subject to final disposition 
by the General Assembly; provided, however, thaX any field or other equipment 
which the Commission shall deem it undesirable to preserve may be sold as the 
Commission may direct and the money turned into the State treasury; and, 
provided, further, that the copies of the reports of the survey left on hand for 
distribution shall be distributed by the custodian in such manner aj3 shall be for 
the best interest of the people of the State. 

Sec. S. Be it further enacted. That the said Commission is hereby authorized 
to enter into cooperation with the United States Geological Survey and other 
scientific bureaus of the Federal and State governments for the prosecution at 
joint expense of such work in the State as shall be deemed of mutual interest 
and advantage, and under such conditions as said Commission may deem to be 
for the beet interest of the people of the State. 

Sec. 9. Be it further enacted. That in order to carry out the provisions of this 
Act, it shall be lawful for any person employed hereunder to enter and cross all 
lands within the State; provided, that in so doing no damage is done to private 
property. 

Sec. 10. Be it further enacted. That for the purpose of carrying out the pro- 
visions of this Act, fifteen thousand dollars ($15,000) annually for the years 
1910 and 1911, or so much thereof as may be necessary, is hereby appropriated 
out of any money in the State treasury not otherwise appropriated, and the State 
Treasurer is hereby authorized to pay out the same on the warrants of the 
Comptroller upon the presentation of the proper vouchers by the Chairman of 
said State Geological Commission; provided, that the appropriation made herein 
shall not be available until May 1, 1910. 

Sec. 11. Be it further enacted. That this Act take effect from and after its 
passage, the public welfare requiring it. 

Passed April 30, 1909. Wm. Kinitet, 

Speaker of the Senate. 

M. HiLLSMAN TATLOB, 

Speaker of the House of Representatives, 

Approved May 1, 1909. Majxolm R. Patterson, 

Governor. 

ORGANIZATION OF THE SURVEY. 

Under the terms of the bill, the Geological Commission consists 
of Malcolm R. Patterson, Governor of Tennessee, ex-officio Chair- 
man; John Thompson, State Commissioner of Agriculture; R. A. 
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Shiflett, Chief Mine Inspector ; Brown Ayres, President of the Uni- 
versity of Tennessee ; J. H. Kirkland, Chancellor of Vanderbilt Uni- 
versity ; and William B. Hall, Vice Chancellor of the University of 
the South. The commission held its first meeting on February 7, 
at which time an organization was perfected and a committee ap- 
pointed, consisting of President Ayres and Chancellor Kirkland, to 
canvass the field and recommend a suitable man for the position of 
State Geologist. As a result of their recommendation, at a meet- 
ing held on March 16, the commission elected, as State Geologist, 
George H. Ashley, of the United States Geological Survey, at the 
time in charge of work in the eastern coal fields ; and as Associate 
Geologists, Mr. Charles H. Gordon, Professor of Geology at the Uni- 
versity of Tennessee, and Mr. L. C. Glenn, Professor of Geology at 
Vanderbilt University. 

On May 1 the Survey began active operations. An office in the 
Capitol Annex, at Nashville, was made ready and properly equipped 
with the apparatus necessary for conducting the operations of the 
Survey. Plans for the first season's work were made, including 
many for cooperative work with the bureaus of the United States 
Government at Washington ; assistants were selected and work be- 
gun. 

PURPOSE OF THE SURVEY. 

The purpose of the Survey may be briefiy stated : The Geological 
Survey of Tennessee exists to obtain and publish accurate, definite, 
and unbiased information on the State's natural resources for the 
purpose of increasing the wealth and well-being of the State and 
its citizens through a larger and better use of those resources. 

The Survey will be of direct value to the State in several ways : 
(1) By Serving as the State's expert in determining the value, etc., 
of the State's present large holdings of minei^al lands, or of any 
proposed additional purchases or sales; (2) by supplying the facts 
and information necessary to intelligent legislation concerning the 
State's resources; (3) by conserving the State's resources through 
leading to better methods of obtaining and using them ; (4) by help- 
ing to bring into the State new capital for investment and the im- 
migration of new citizens; (5) by keeping money in the State 
through aiding in the establishment of local industries to supply 
local needs, and by bringing additional money in by enlarging the 
output of farms, mines, and factories; (6) by leading to added 
sources of income for the State. • 

The Survey will be of indirect value to the State through its value 
to the individual citizens for whose welfare the State exists. 
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IJ^^cgTowinsr what ores, minerals, 

llSlShani^; their depth, volume, 

^-tf 19?''^^ -^^*^ '^ affects the possible sale 

^ iw l^'f^^H^Kf^gFestin^ such use of his land 
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** j^^ JPM^^"'^''^^8li^^'-**^^^^^^ ^^ running over briefly 
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i^i'i"'^ S'«i •" 9 ??! 

^|{.K))B^iQfMB»|tSraa'^ei3nck8 and describing them in 
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to year, so that the land line described by the points of the compass 
in 1850 will not agree with the same points of the compass in 1910* 
In securing these meridian lines, the State Survey will cooperate 
with the Coast and Geodetic Survey. 

The making of maps will form no small part of the work of the 
Survey. These will range from small scale maps of the State, 
showing only the county seats, to large scale detailed maps of small 
areas, showing all of the roads, trails, houses, streams, the exact 
shape of the hills and valleys, the location of the mines, quarries, 
springs, etc. Some of the more detailed maps will show every five- 
foot change of level in the ground. These maps may be published 
simply as geographical maps for the use of engineers, surveyors, 
travelers, landowner^, prospectors, or other people; or they may 
form a basis on which are placed facts about the geology or soils 
or timber, the roads, water supply, markets, or any one of those 
things with which the Survey is to deal. 

High-grade, plain, geographic maps, showing the topography, are 
much studied and used, where they exist, for the location of steam 
and electric railways, of State and county highways, of schools, 
telegraph and telephone lines, for the laying of water pipes, aque- 
ducts and sewerage systems, for the drainage or irrigation of land, 
for the position of county and township lines, for selecting the best 
routes for automobile tours or tramps, in planning maneuvers of 
the National Guard, in connection with the purchase or sale of land, 
in gaining exact knowledge of the country, elevation of places, dis- 
tances and directions between places, and for a multitude of other 
uses. 

In the early days the geologists made their own maps as they 
went, and in reconnoissance work that is often still necessary; but 
where detailed work is to be done, requiring detailed topographic 
maps on which to publish the geologic results, it has been found much 
more economical to train men for the specific purpose of map mak- 
ing. To obtain such maps, there is required accurate primary and 
secondary triangulation, traverses, and leveling work. The prep- 
aration of such maps is expensive, costing from $4 to $50 per square 
mile, according to the scale of the map and the character of the 
country. It has been the practice of most of the States needing 
such maps to ask the cooperation of the TopograpKic Branch of the 
United States Geological Survey, which stands ready within the 
limits of its funds to make such maps where requested, the State 
and national governments sharing alike in the cost of the field and 
office work, but the national government assuming the entire cost 
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of engraving and printing the maps. At present forty-eight per 
cent of Tennessee, mostly in the eastern and central parts of the 
State, has been covered by such mapping, which, in most cases, has 
been followed by geologic mapping. The early maps, both topo- 
graphic and geologic, were done rapidly and at small cost. Grad- 
ually the grade of such work has been improving, until to-day the 
United States Government frankly labels later editions of the early 
maps as ** reconnoissance '* maps. As the grade of geologic work 
has risen, it has been found necessary to have better and better 
topographic maps in order to adequately represent the geologic facts 
obtained. This has continued until to-day the older topographic 
maps are entirely inadequate for the representation of geologic facts 
as obtained by modem methods. The first step in geologic work 
has, therefore, been the securing of adequate topographic maps. 

Fortunately, for the beginning of the new work in Tennessee, a 
few of such up-to-date topographic maps have been made in this 

■ 

State within the last few years. The recent topographic maps on 
hand will suffice for the geologic work for the first season or two, 
but soon active steps must be taken to secure similar good maps of 
other areas on which the Survey desires to do work. Efforts to se- 
cure additional modem topographic maps in Tennessee by the 
United States Geological Survey will be made. 

The present funds of the Geological Survey of Tennessee do not 
warrant seeking such cooperation, except to a very limited extent. 
It is hoped in the future that more funds will be available for that 
specific object. 

Metals and Their Ores. — In their occurrences the ores of the 
metals may be divided into two classes: those which occur as orig- 
inal bedded deposits, as the Clinton iron ore of Tennessee, and those 
which, in a sense, are secondary in their occurrence — ^that is, have 
been brought together after the deposition of the containing rocks by 
segregation, replacement, or otherwise, and occur in veins or other 
irregularly shaped deposits. Deposits of the first class would be 
studied very much as are the beds of coal, as described in the fol- 
lowing section. In the study of ores of the second class, the Sur- 
vey will attempt to find out for each of the metals just what for- 
mations may contain its ores, to delimit these formations on the 
map so as to show in just what parts of the State the ores of that 
metal may or do occur. Then it will try to determine under just 
what conditions or combinations of conditions the ores do or may 
occur, and to point out where these conditions exist, using large- 
scale detailed maps for the purpose. This will involve a study of 
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the occurrence and origin of all of the known deposits in the State, 
combined with a knowledge of similar deposits elsewhere. In brief, 
the aim will be to study the occurrence and origin, the character, 
extent, and value of all of the known deposits in the State of the 
metallic ores, first, in order to secure or extend their development; 
second, to point out just where else they may occur and how they 
may be recognized ; and, third, to tell how they are mined and 
marketed and to what uses they are or may be put. 

Fuels and Fertilizers. — Most fuels and fertilizers have, in com- 
mon, an origin from living forms, either plants or animals, and are 
deposited in beds often of considerable lateral extent, but of small 
vertical extent. In many ways the same methods will be followed 
in tracing phosphates as in tracing coal beds. 

Thus, in studying the coal of the State, the Survey will seek to 
determine the exact limits of the coal field, the series of rocks in 
that field, the number of coal beds and their position in that series 
of rocks. Of each bed it will try to determine the average thick- 
ness and the variations of thickness from place to place ; its analy- 
sis, quality, purity, freedom from shale partings, binders, etc. ; the 
character of its roof, floor, etc., as affecting its workability ; its dis- 
tance above or below some conspicuously outcropping rock, so that, 
by reference to it, the coal bed may be found; the position of the 
bed in the hill; its probable extent and character in any direction 
or under any given area ; its dip or lay, giving very closely its ex- 
act depth at any point ; the total tonnage that should be recovered 
from it; the methods of working, preparing, and marketing the 
coal ; and, finally, the various uses to which it can be put, and espe- 
cially the more recent advances that have been made in the use of 
coal. In this work, again, it will be attempted to show on the map 
accurately the position of e§ich principal coal bed, so that any one 
with the map in hand could go at once to the position of its outcrop- 
ping and, by prospecting, determine its presence and local character. 

The occurrence of oil does not lend itself so readily to accurate 
description and forecast. It is a common idea outside of the oil 
fields that the discovery of oil is the result of hunting over the sur- 
face for oil seepage or other visible evidence of oil. It is true that 
in a few cases the discovery of an oil "seepage has been followed by 
striking oil in a well bored on that evidence ; but it is probably also 
true that not one successful oil well in a thousand has been located 
on such evidence ; while, on the other hand, of all the oil wells drilled 
on such evidence, probably four-fifths have never paid back the 
cost of drilling. The successful oil men have always followed 
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" leads " consisting of lines of structure, water conditions, etc. Oil, 
like water, runs down hill, and, if it is not associated with water, \ 

will accumulate in the lowest part of a fold in the robks containing 
it. If it is associated with water, it will, on account of its light- 
ness, tend to rise to the top of the water, which may be along the 
top of the fold if the rock is full of water, or along the flank of the 
fold if the rock is only partially saturated. These are a few of the 
most simple elements of the many that control the occurrence of oil. 
Within certain broad limits it is possible that oil may be found any- 
where in the rocks. Actual experience in any given territory shows 
that certain beds are more likely to contain oil than others, and un- 
der certain conditions of structure, water content, and other factors. 

It is the office of the Geological Survey to seek to determine what 
beds of rock have been shown, by experience, are most likely to con- 
tain oil and gas, and under what conditions, and to determine where 
else those beds occur under those conditions in this State. In this 
work cooperation with the experts of the Federal Survey will be 
sought, in order to gain the advantage of their intimate knowledge of 
the conditions holding in the large developed oil fields of the country. 

Phosphate rocks form one of the most valuable assets of this 
State. Work already done on them has shown that they occur at 
a few very definite horizons or as secondary deposits made by the 
weathering of the original deposits and the redeposition of the 
phosphates. It will be the aim of the Survey to determine accu- 
rately just what the limiting conditions are under which the phos- 
phates of this State occur^ and then to trace, in detail, the occurrence 
of these conditions, testing the rocks chemically in the field as the 
work progresses, and showing the position of the rocks that are 
found to be phosphatic on detailed maps. 

Structural Materials and Materials Used in the Arts. — Under this 
heading will come a large variety of substances, some of them of 
the first rank in importance, others of only minor importance. 
Thus it will include marble, limestone, cement rocks, lithographic 
stone, sandstone, clays, shales, slates, barjrtes, pyrites, fluor spar, 
whetstone, glass sand, salt, nitre, silica rock, and many other rocks 
and minerals of greater or less value. For the present purpose it 
will suffice to point out some of the lines of study connected with 
one or two of the substances listed, as, for example, marble and 
clay rocks. 

Marble is a crystallized limestone suitable for fine structural work. 
The limestones are among the regularly bedded rocks, and their 
general outcrop has already been mapped. It is probably true that 
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only a few of the many beds of limestone in this State are ever found 
in the condition of marble. It will be the purpose of the Survey 
to determine which of these beds contain marble and to follow their 
outcrops wherever they occur in the State, examining the rock at 
every exposure, and showing by detailed maps just where they ap- 
pear to be of sufficiently high grade to serve as commercial marble. 
This will include a detailed study of the stratigraphy or position 
among the rock strata, of all of the known marble deposits, of the 
fossils by which these particular beds may be recognized, and, after- 
wards, the detailed tracing and mapping of these beds with close 
scrutiny for marble. 

The clay rocks, from which bricks, tile, terra-cotta, China ware, 
etc., are made, occur in the earth as regularly deposited beds of clay 
or shale, or they occur as surface deposits, having been derived 
from older rocks by decomposition and water transportation. 
Where they are regularly bedded, it is possible to determine just 
their stratigraphic position in the rocks. The preliminary work 
will consist of a study of the developed deposits and the determina- 
tion of their position, character, etc., and that will then be followed 
by the detailed tracing, testing, and mapping over the State of the 
beds that experience or examination shows to contain deposits of 
commercial character. 

The surface deposits are more irregular in their character and 
disposition, but, aside from those found in the bottoms along 
streams and rivers, will usually be found associated with certain 
rocks under certain conditions. The Survey will seek to discover 
what these associations and conditions are, and then to trace and 
map wherever these associations and conditions exist. 

Water and Water Power. — The lines of inquiry in regard to wa- 
ter (aside from rainfall, which is looked after by the National 
Weather Bureau) deal with run-off of the surface streams, condi- 
tions affecting it, and the results under different conditions, as well 
as possible modifications of the present conditions so as to give bet- 
ter control of the run-off ; surface springs, both clear and mineral ; 
underground water supplies, artesian well areas, water-bearing 
levels or strata; possible sources of water power, with minimum 
and maximum derivable power, and the problem of its use and 
transportation ; navigation of rivers, water for irrigation, etc. 

Soils. — ^After all is said and done, the soil is the earth's great 
storehouse, furnishing man with his most fundamental necessities 
— ^food, clothing, and shelter — and, when properly cared for, con- 
tinuing to do this from century to century with undiminished gen- 
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lands of parts of West Tennessee. This is being done by districts 
organized under the drainage law of 1909. (See Bulletin No. 3, 
Part C.) These drainage districts are usually organized to cover 
the portion of any valley lying in one county. This may include 
the whole valley. Usually it will not. Experience, too often dis- 
astrous, has shown the necessity that all drainage work be planned 
with a knowledge of all of the factors and conditions in the case if 
the work, when completed, is to be efficient and economical. That 
it may be both, requires a knowledge of many factors that it may 
be difficult to get in any one district, or which have already been 
obtained in some other district. It is, therefore, felt to be the spe- 
cial province of the Geological Survey in aiding in this work to first 
take such parts of the work as are general in their nature, bringing 
to the districts such necessary data as that on rainfall, run-off, etc., 
carrying on observations and experiments where necessary and 
drawing on the experience of other districts in this and other States 
where possible. 

Again, where there are several drainage districts on the same 
stream in different counties, it is most desirable that there be some 
way of coordinating the plan of construction in one district with 
that in the districts above and below. Otherwise, as has sometimes 
happened, the construction in one district may follow a different 
plan from that in the other districts, resulting locally in a worse 
condition than at first— endless lawsuits, injunctions, etc. It is, 
therefore, the hope of the Survey to lend its friendly aid, as far as 
possible, in securing coordination of plans along any one stream. 

The work will include not only reclamation of land rendered non- 
tillable because of flooding, but the reclamation of lands from which 
the soil has been allowed to wash away, or which, for any other 
reason, has been allowed to become barren and nontillable. 

Forests, Roads, Etc.— The forest, like the soil, is one of those 
things that, if properly cared for, will continue itself indefinitely. 
It is, however, usually treated as one of the things to be extermi- 
nated. Over large areas the forest has had to give way to fields 
and pastures, but there still remain large areas not suited to the 
cultivation of crops or the raising of cattle. Too often from these 
areas the native growth of timber has been removed and no effort 
made to grow a new crop of timber. In the past it has been the 
general tendency to look upon timber as one might upon rabbits, 
or bears, or buffaloes — ^as a part of nature's " wild stuff," to be 
gotten while it lasts ; for when it is gone, it is gone. Of late years 
there has been a growing appreciation that just as we no longer 
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think of depending on wild strawberries or wild rice for our supply, 
so will we not much longer depend on wild timber for our supply. 
With that appreciation is a growing demand for information about 
the proper way to cultivate timber; the general conditions of soil, 
topography, and climate best adapted to timber raising; the kinds 
of trees best adapted to any given soil, or other factors, etc. As it 
is at once recognized that the raising of timber will be vastly easier 
where there is already some of the desired timber on the land, there 
will be three lines along which inquiry will be made : First, the facts 
concerning the present supply of timber — its location, kinds, 
amount, etc. ; second, how to conserve the present forests so »as to 
make them a source of future and continuing supply (how many 
lumbermen now think of selecting and preserving seed trees, as the 
stockman will preserve and care for his brood stock?) ; third, a re- 
forestation of areas better adapted to the raising of trees than of 
anything else and that never should have been deforested. These 
are the lines along which the Survey plans to gather and publish 
information. 

What the railroads have been in the building up of the country 
at large, good roads, may be in the building up of smaller divisions 
of the country. There are three factors of cost of farm products 
or lumber — cost of production, of transportation, of distribution. 
Every dollar saved in any of these three points is a dollar earned. 
If it costs the farmer twenty cents a bushel to haul his wheat to 
market over a poor road and ten cents over a good road, and he 
raises one thousand bushels, the poor road has cost him just one 
hundred dollars for the moving of that one crop alone. 

The Geological Survey hopes to be able to aid in the building of 
good roads in at least three ways: First, through the detailed to- 
pographic maps, which will aid in showing the amount of rise or 
fall a road will have to have in going from any one point to another, 
and then showing where it can be placed so as to keep within the 
maximum grade decided on, for as the strength of a chain is de- 
termined by its weakest link, so the hauling efficiency of a road is 
measured by its steepest grade ; second, it may help by locating, 
testing, and mapping materials suitable for the building of roads ; 
third, in connection with the last in cooperation with the Good Roads 
Division of the Federal Agricultural Department, it may point out 
and illustrate methods pf road building, use of materials, etc., in ad- 
dition to what it may do by publication of road maps and general 
information about roads. 
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WORK OF THE SURVEY. 

The work of the Survey will fall under the following heads : 

1. Field work. 

2. Office work. 

3. Laboratory work. 

4. Exhibit and educational work. 

5. Publication. 

Field Work. — The field work will vary in character and methods 
in accordance with the objects sought. While the great bulk of the 
work will consist of detailed studies and mapping, in most cases 
this will have to be preceded by preliminary studies. These pre- 
liminary studies will be made at the points at which any given min- 
eral resource is or has been developed. Such work will consist of 
personal visits to the various active plants by some member of the 
Survey, the examination and measurement of the deposits to deter- 
mine their origin, age, relationships, mode of occurrence, size, 
quantity, quality, character, methods of extraction, the process of 
smelting or recovery, etc. These reports will usually be accompa- 
nied by sections and maps. The facts obtained Avill be of value in 
showing the present condition of the industry involved, the kind 
of material used, how it occurs, etc. These facts will also be used 
and be necessary for determining the condition of occurrence on 
which the future detailed studies and mapping will be based. 

In some cases this work will consist of excursions to. examine 
some locality at which it has been reported there occurs some ore 
or mineral of wide interest or. value; or the work may be a recon- 
noissance study of all of the known occurrences of some resource, 
as of coal, oil, or phosphate. 

The detailed work will be of two kinds — areal work and the 
tracing and study of some one resource. In many cases the areal 
work will be done in connection with the study of the principal 
resource of that area. In the areal work a set of traverse lines is 

■ 

run all over the area, some of them following the streams and gul- 
lies, some the roads, some the hillsides, following along the out- 
cropping of a bed of rock or mineral, others filling in the spaces be- 
tween, as it may be necessary in order to complete the mapping 
or to examine some prospect or mine. As these traverses are run 
a record is made, by means of a double system of notes on field maps 
and in notebooks, of every geologic fact, including a graphic de- 
scription of every outcrop of rock, its thickness, color, grain, bed- 
ding, dip, etc. ; if possible, its stratigraphic position is determined 
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or noted, if known ; fossils are collected wherever necessary ; sam- 
ples and specimens are collected for analysis, study, or exhibit. 
The notes are made in such a way as to show accurately the hori- 
zontal and vertical relations of all of the facts collected. In this 
way, no matter how fragmentary the facts may be, they are fitted 
at once into their proper place, and, as the work progresses, data 
lacking at one point may be supplied from some other point. Grad- 
ually it becomes possible to fill in the lacking information to a 
greater or less degree, just as it becomes possible to fill in a picture 
of a partially set up puzzle, even though most of the pieces are still 
lacking, for, whereyer these traverses may go, all are so tied to- 
gether that the relations of any fact obtained on one becomes ob- 
vious to all of the facts on any other line. 

If beds or deposits of known or suspected economic importance 
are encountered, they are examined in more minute detail follow- 
ing certain more or less well-defined lines of procedure; if desir- 
able or necessary, efforts are made to secure better exposure of 
some economic deposits. Wherever possible, the information ob- 
tained directly by the geologist in the field is supplemented by re- 
ports of drilling and prospecting made by mining and prospecting 
companies, by observations made by those residing in the district, 
or by any other data obtainable. 

In the detailed study of any selected economic resource, all of the 
conditions of its occurrences, its character, quantity, etc., are de- 
termined by the preliminary study. The main work will include 
the detailed tracing of the occurrence of these conditions wherever 
the general conditions make it possible for them to exist. 

From what has just been said and from what was said under 
" Scope of Work," it is evident that all of the detailed mapping 
will require detailed topographic maps. It is not enough to say that 
such and such a coal bed outcrops within a mile to the east of such 
and such a town, or that it underlies between one hundred thousand 
and two hundred thousand acres. Its outcrop should be shown with- 
in at least a few hundred feet horizontally and a very few (twenty) 
feet vertically (generally much nearer) ; the area it underlies should 
be known within at least a few hundred acres. It will not always 
be possible to secure such accurate results, but results as close or 
closer will always be aimed at. 

To do detailed work in the oil and gas, phosphates, soils, cement 
work, clays, and most other materials, will require the same de- 
tailed topographic base maps as in working the coal or iron, if the 
results obtained in the field are to be adequately represented. 
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to supplement the reports with any personal explanation that may 
be necessary. It is intended that in any case the report will give 
all of the information possessed by the Survey (except confidential 
data) ; but the writer realizes that, in applying the conclusions of 
a report to any particular locality, it is not always easy to see or 
understand just what the result of the application will be locally. 

The identification of specimens brought or sent to the Survey has 
always been recognized as one of its legitimate functions. While 
it is true that it is only rarely that specimens so received by the 
Survey have any wide interest or value, and that a large share of 
the specimens prove to contain only mica or pyrite (fool's gold) or 
other substance that is of no value in the form in which it occurs 
in the specimen, yet it is as much the function of the Survey to pre- 
vent the useless expenditure of money on noncommercial projects 
as to encourage its expenditure on other projects. 

The correspondence and other work necessary to the planning 
and carrying on of the work of the Survey may be judged by the 
success or otherwise of the work itself. 

Laboratory Work, — In accordance with the general plan of not 
duplicating plants in.existence or work already being done, the Sur- 
vey does not plan to establish elaborate chemical or physical labo- 
ratories at this time. On the other hand, it plans to make use, as 
far as it may, of the laboratories already in existence, such as those 
of the State Chemist, the State Agricultural Experimental Station, 
the new Federal Bureau of Mines, and the several laboratories of 
the Federal Agricultural Department. In this way it will be pos- 
sible not only to avoid the large expense of equipping full labora- 
tories, but in many cases it may be possible to secure cooperation 
in the laboratory work so as to obtain a division of the expense. 

In most cases it will be possible to secure such cooperative lab- 
oratory work only where the work being done is of interest to the 
cooperating bureau or department. There will doubtless arise from 
time to time many minor chemical questions which will make it de- 
sirable that the Survey be equipped to make simple qualitative tests 
in the prosecution of its work, and it will be so equipped. In an- 
other part of this bulletin a statement is made of the Survey's policy 
in regard to doings analytical work for private parties. 

In addition to the chemical analysis of the various materials con- 
stituting the resources of the State, there are to-day many experi- 
ments being carried on looking to the better utilization or prepara- 
tion of the mineral resources of the State. The Technologic Branch 
of the Federal Geological Survey, which now forms part of the new 
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States not cooperating have very little work done in them by these 
bureaus. 

Some of the advantages to the State with these cooperative agree- 
ments may be cited : In the first place, the amounts of such work 
done in this State and made available to its citizens is nearly twice as 

large as the State Geological Survey could do alone; in the second 
place, the State reaps the advantage of having the work done by 
trained specialists without having to build up or train a corps of 
high-salaried men for possibly small amounts of work in each of 
their lines; in the third place, the national bureaus usually have 
facilities for engraving and printing the maps showing the results 
of the surveys, and transfers of such maps may be obtained by the 
State for its own use at a small fraction of what the engraving 
costs ; in the fourth place, many of the geologic and other features 
occurring in this State are parts of large provinces extending over 
many adjacent States, and the members of the Federal bureaus 
bring to the work in this State a knowledge of the conditions in 
other States in which the same formation is found. 

There are, of course, many phases of work in which the State 
Survey has a vital interest, in which the Federal bureaus do not 
have an interest, and in which they will not, therefore, cooperate. 
In many respects their interest is more of a general nature than 
a purely economic, whereas the State Survey is primarily economic 
and only secondarily deals with matters of general interest. The 
State Survey is, in a sense, an advertising agency for the State's 
resources, and in that line naturally the Federal surveys can take 
no part. There are many types of reports that must be gotten out 
by the State Survey in pursuance of the particular objects it has 
in view, in which it cannot cooperate with the Federal surveys. 

In general, in planning co5perative work, the attempt is made to 
secure such cooperation for the most detailed and expensive lines of 
work, while reconnoissance work and other studies dealing with 
purely local matters will be taken up by the State Survey. 

For the first season cooperative agreements have been made with 
the Geologic and Topographic Branches of the United States Geo- 
logical Survey, and with the Bureau of Soils, the Public Roads Di- 
vision, and Drainage Investigations of the Federal Department of 
Agriculture, and tentative plans have been made with several other 
bureaus and departments for cooperative work in the future. As 
a rule, the Federal bureaus pay salaries and the State pays expenses, 
SO that. its money does not go out of the State. Where the work is 
largely of purely local interest, as in the drainage surveys, a large 
part of the expense is boirne by the local interests. ' 



32 THE ESTABLISHMENT, PURPOSE, SCOPE, AND 

RELATIONS TO THE PUBLIC. 

In common with all of the national and State Surveys, the Geo- 
logical Survey of Tennessee has certain rules and regulations which 
prohibit the director or any member of the Survey from having any 
personal or private interest in any of the lands or mineral wealth 
of a region under survey or from executing any surveys or exami- 
nations for private parties or corporations in this State. This is 
absolutely necessary if the reports of the Survey are to be kept free 
from any suspicion of bias or willful misrepresentation. 

Except where the results will be of large public interest, the Sur- 
vey will not undertake the examination of property for private par- 
ties, as that work properly belongs to the mining geologist or min- 
ing engineer. 

Rocks or minerals properly packed and sent, postpaid, to the di- 
rector will be examined without cost, providing an assay or chemical 
analysis is not necessary. Exception to the latter rule may be made 
if the director believes the specimen to contain valuable mineral, 
the determination of which will be of value to the work of the Sur- 
vey and an aid in the study of the resources of the State. When 
requested, names of reliable parties will be given, who may be em- 
ployed to furnish assays or chemical analyses. The Survey reserves 
the right to publish, at any time, any assay or analysis made at its 
expense. 

Two of the regulations are of such character that they had best 
be quoted in full : 
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Members of the survey are expressly forbidden to give individuals or corpo- 
rations, in advance of publication, the results arrived at in the course of gealog- 
leal examination in a district or area. They are at liberty, however, to commu- 
nicate orally to the owner or manager of a mineral property, during the progress 
of Its investigation, such information with regard to the geology of that prop- 
erty as may be of value to him in its development; but written statements must 
be avoided, lest they be used for promoting or unduly enhancing values/ 



tt 



** Information of a confidential character, such as mine maps, drill records, 
statistics of production, etc., supplied by private parties or corporations, must be 
carefully guarded and used in the preparation of reports for publication strictly 
in accordance with the conditions stipulated by the persons furnishing it." 

In general, in planning the work for each season, the plans are 
largely influenced by the volume and character of inquiries for in- 
formation that have been received, modified by the existence of ade- 
quate base maps or other limiting factors. As already explained, 
it will not pay to attempt to do detailed geological work in a region 
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